1. A method for etching a silicon layered body having a 
first silicon layer (15) which is provided witfi an 
etching mask (10) for defining lateral reces/es (21) , 
work being carried out in a first etching process with a 
plasma, and trenches (21 f ) being formed tew anisotropic 
etching in the region of the lateral reoesses (21) , 
characterized in that, buried between /he first silicon 
layer (15) and a further silicon laye£ (17, 17 T ) is at 
least one separating layer (12, 14,/l4 l , 16), upon 
reaching which, the first etching process comes at least 
almost to a standstill; that the ^separating layer (12, 
14, 14', 16) is thereupon etchec* through in an exposed 
region (23, 23 ! ) by a second etching process; and that a 
third etching process subsequently etches the further 
silicon layer (17, 17 1 ). / 

2. The method as reci 
characterized in that 
is produced between a 
third etching process 
structure (32) is fori 

3. The method as reaited in Claim 1, 

characterized in that the first etching process is a dry 
etching process inr which deposition steps are carried out 
alternating with /generally known isotropic etching steps, 
a deposition gas^ preferably octaf luorocyclobutane C 4 F 8 or 
perf luoropropyyene C 3 F 6 , supplying polymer-forming 
monomers being exposed during the deposition steps to a 
highly dense plasma, particularly a PIE plasma 
(propagations ion etching) or an ICP plasma (inductively 
coupled plarsma) which builds up a Teflon-like film 20 of 
(CF 2 ) n on yhe side walls of the trenches (21 1 ); and in 
that an enichant gas, in particular sulfur hexafluoride SF 6 
supplying fluorine radicals, with admixed oxygen, is used 
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i& j/n Claim 1, 

Implete isotropic undercutting 
ist two trenches (21') by the 
'such a way that a free-standing 



during the etching processes 

4. The method as recited i/n Claim 1, 

characterized in that the/ first, anisotropic etching 
process of the trenches /21 ! ) exhibits a high selectivity 
with respect to silicon dioxide. 

5. The method as recited in Claim 1, 

characterized in that the separating layer (12, 14, 14', 
16) is formed from at /least a first separating-layer 
section (12) and a sepond separating-layer section (16), 
the first separatingylayer section (12) containing 
silicon dioxide, ancybher silicon oxide, silicon nitride, 
glass, a ceramic or/a mixture thereof, and being 
deposited using deposition methods known from 
semiconductor technology, and the second separating-layer 
section (16) preferably being a silicon dioxide layer. 



6. The method as/ recited in Claim 1, 

characterised in that the second etching process for 



etching through/ the separating layer (12, 14, 14', 16) in 
region (23, 23 f ) of the trenches (21') is 
usiACT a dry chemical treatment, preferably 



the exposed 
carried out 
with t!he aic 



plasma etching. 



Li 



Vmettr/od /as r ecited in Claim 6, 

:edf in that the plasma etching is carried out 
fong flon bpmbardment and with the aid of an 

refe/rably CF 4 , C 2 F 6 , C 3 F 8 , CHF 3 , C 3 F 6 or C 4 F 8 , 



8. The methofi as recited in Claim 1, 

characterize/dNinythat the second etching process for 
etching thrd>ugh\the separating layer (12, 14, 14', 16) in 
the exposed/ regionV(23,, 23') of the trenches (21 f ) is 
carried out with a wet chemical treatment, and 
particularly with the aid of diluted hydrofluoric acid or 
hydrofluoric acid solutions. 
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9. The method as recited in Clai/n 1, 
characterized in that the exposed structures (32) have a 
bottom (30) which is at least /largely free of an etch 
attack during etching, particularly during the 
undercutting in the third etc/hing process. 



10. The method as recited 



/ 



Claim 1, 



characterized in that, pr^6r to or during the third 
etching process, the sid^ walls of the trenches (21'), 
prior to the undercutting, are selectively coated with a 
plasma polymer for producing a Teflon-like film (20). 



11. The method as recited in Claim 5, 

characterized in thai/, applied on the further silicon 
layer (17) is the firrst separating-layer section (12), 
upon which a conducting layer (13) is then deposited, at 
least region-wise,/ and optionally patterned, the 
conducting layer $eing made preferably of conductive, 
highly dof^d^pb?ly4ilicon; and that the second separating- 
layer section jy6) is thereupon deposited onto the 
conducting layjkr (13) . 



12. The 

charac 
layer 
the co 



s metl/od/ as recited in Claim 11, 

eriafed./ i n that the first and second separating- 
$ecj/^±orJs (12\ 16) are deposited in such a way that 
ducting lay©r (13) is completely enclosed. 



13. The method a£ recited in Claim 5 j^^t^r, 

characterised in\ that the second separating-layer section 
(16) is diaposrlted from the vapor phase, in particular by 
decomposition of silanes. 



14. The method as recited in Claim 5 

characterized in that the first separating-layer section 
(12) is/ formed from thermally grown silicon dioxide. 



15, 



method as recited in Claim 5, 
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characterized in that the separating-layer sections (12) 
and (16) each have a thickness of 500 nm tgf 50 yim, in 
particular of 1 pm to 10 pm. 

16. The method as recited in Claim 5, 
characterized in that the first and/c/r the second 
separating-layer section (12, 16) irf the vicinity of at 
least one trench (21') or an exposed structure (32) are 
thinned by etching back to an etohed-back separating- 
layer section having a thicknesaT of 10 nm to 100 nm, or 
are completely removed and, in/tead, a third separating- 
layer section (14) of less thickness is subsequently 
grown, preferably from siliofon dioxide. 

17. The method as recited/in Claim 16, 

characterized in that the third separating-layer section 
(14) is produced with d thickness of 10 nm to 100 nm. 



18. The method as recited in Claim 16, 

characterized i-fi th/t the first silicon layer (15) is 
grown on the /econd separating-layer section (16) and the 
etched-back /eparM:ing-layer section, or on the 
separating-Iayer/feection (16) and the grown, third 



separating- 

19. The met 
characteri;: 
(16) is th: 



P-ayejt section (14) 
\ 



as reciAed in Claim 16, 17 ^£=Jr8^ 
in that jihe second separating-layer section 
cer, in particular more than ten times to one 



thousand tiVnes thicker, than the etched-back separating- 
:t/c\n or t?ie third separating-layer section (14) 
;h0^d b/s recil 



layer sect 

20. The m*/th\d ed recited in Claim 1, 

charactetfized/TR^hat the first silicon layer (15) is 
made of epi^olysilicon which is optionally doped and/or 
plated <pn the surface and/or patterned. 



21. Thfe method as recited in Claim 20, 
characterized in that the plated surface of the first 
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silicon layer (15) is an aluminum contact layer ></hich is 
protected from the attack of f luorine-containii^g gases by 
a photoresist mask as etching mask (10). 




(Mm \ 

22. The method as recited in a-fc— ±-e«^fc— em- 

A. 

-p-3^-Ge di-ng— ei-a-MR« , 

characterized in that the depth of the t/enches (21 ! ) 
etched in the first etching process is independent of the 
ratio of width to height of the trenches (21 1 ), and is 
set on the basis of the etching time /for achieving the 
exposed regions (23, 23') of the fij/st separating-layer 
section (16), of the grown, third sfeparating-layer 
section (14) or of the further separating layer (14 1 ). 



23. The method as recited in CL&im 1, 
characterized in that all the Etching processes are 
carried out in a single etchLng chamber, and that in 
particular, the silicon layered body remains in the 
etching chamber during the yetching processes. 



24. The method as recitecy in Claim 1, 
characterized in tha/fNthye etching mask (10) and the 
remaining Teflon-li/ke ffllms (20) are finally removed from 
the etched silicon layered body in an oxygen plasma 
stripper by an oxygen/ashing process. 



25. The method a 
characterized in 
Teflon-like film 
the side walls o 
side walls of th 
from the normal 
electrical cont 



ited \in Claim 24, 
th&t, after the removal of the remaining 
, /a Teflon-like coating is applied on 
/the f reye-standing structure (32), the 
trenchjfes (21') and all areas shadowed 
lie incidence, in the course of which, 
ct ^re4s, in particular, remain free from 



a Teflon-like 



c/oati 



ng . 



26. The method! as recited in Claim 18, 

characterized/ in that, prior to growing the first silicon 
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layer (15) on the grown third separating-layer ysection 
(14) or the etched-back separating-layer sect/on, first 
of all an intermediate layer (17 1 ), which forms the 
further silicon layer as sacrificial layers is applied, 
and that this intermediate layer (17 f ) xd subsequently 
covered with a further separating laye/ (14 ! ), at least 
in the exposed regions (23, 23')- 

27. The method as recited in Clainf 26, 

characterized in that the intermediate layer (17 ! ) is 
grown from silicon, epipolysilircon, polysilicon, or 
conductive and/or doped polysilicon, 

28. The method as recited iyh Claim 26, 
characterized in that the /further separating layer (14') 
is produced from thermally grown silicon dioxide. 

29. The method as recited in Claim 28, 

characterized in that/the further separating layer (14 1 ) 



has a thickness 



30. The metho 

characterize 
separating 1 
not completel 
(14 1 ) and by 




nm to 10 0 nm. 
fecited in 



fthat. 



(14 



due to a patterning of the furthe 
the intermediate layer (17 f ) is 
/surrounded by the further separating laye 
rating-layer section (14, 16). 



sepa 



31. The meth 
p^ oocding c 



recited in ^i- i^t nfr 
ve for producing sensor elements having 



free-standing structures (32) 
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